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METHOD AND SYSTEM FOR REFUELLING 

BACKGROUND OF THE INVENTION 

5 1. Field of the invention 

The present invention generally relates to the technical field of refuelling. 

The present invention relates to a method and a system for refuelling, and a method 
10 and a device for detecting a limit fuel level and to a fuel pipe for a fiiel container. 

More specifically the invention relates to the technical field of spill free refuelling. 

The present invention is especially suitable for the refiielling of vehicles. In such 
1 5 cases the fuel is sometimes inflammable and the fuel vapour is explosive. In addi- 
tion to this, some fuels, like methanol, have toxic properties and the use in fuel cells 
is sensitive to cqntamination. Many vehicles are refuelled by non-professionals, i.e. 
persons that need an extremely safe and simple refuelling procedure and equipment. 
The following description of prior art, problems associated with such art and the 
20 purpose and features of the invention, will therefore, as non-limiting examples, to a 
certain extent be directed to this field of use. However, it should be pointed out that 
the invention may be used for other liquids and other refuelling objects, such as die- 
sel oil for houses etc. 

25 Refuelling is nowadays and will most probably also in the future be performed by 
non-professional operators, e.g. drivers of cars. There has also been a development 
towards other kinds of fuels, e.g. methanol for fuel cell use. This development calls 
for very secure, simple and easy-to-handle refuelling systems, considering e.g. toxic 
properties of such fuels. Also, extremely strict rules for use and handling of such fu- 

30 els may be expected, if not already present. 



2. Prior art 

Spill-free refuelling techniques are previously known. Thus, it is known to arrange a 
liquid-tight connection between a fuel dispensing nozzle and a fuel receiving coup- 

5 ling piece or nipple and to arrange an electric/electronic fuel level sensor arrange- 
ment in the fuel container. To activate the sensor arrangement, the arrangement has 
to be connected to a central control unit by means of a cable before refuelling. This 
means a quite complex procedure and several actions for the operator to remember, 
which leads to safety problems. Furthermore, the use of electric/electronic sensor 

10 arrangements requires quite complex and expensive arrangements to obtain a sys- 
tem, which is safe from a spark/fire point of view, when it comes to certain fuels, 
e.g. methanol. 

SUMMARY OF THE INVENTION 

15 

One object of the invention is to provide a method and a system for spill free refixel- 
ling, which are extremely simple and safe to operate. 

This object is achieved by a method according to the attached claim 1 and a system 
20 according to the attached claim (19), a method according to claim (41), a device ac- 
cording to claim (48) and a fuel pipe arrangement according to claim (58). 

According to a first aspect, the invention relates to a method according to the intro- 
ductory part of claim 1, the method being especially characterized by what is speci- 
25 fied in the characterizing portion of said claim. According to this aspect, the inven- 
tion also relates to a system according to the introductory part of claim (19) the sys- 
tem being in particular characterized by what is specified in the characterizing 
clause of claim (19). 



One advantage of the invention according to this aspect is that a predetermined fuel 
level detection configuration is established by applying the fuel dispensing gun in 
refuelling position, this being very simple and safe, even with a non-professional 
operator. 

5 

According to a second aspect, the invention relates to a method according to the in- 
troductory part of claim (41), the method being especially characterized by the fea- 
tures of the characterizing clause of said claim. According to the same aspect, the 
invention also relates to a device according to the introductory portion of claim (48), 
10 the device being characterized in particular by what is specified in the characterizing 
clause of claim (48). 

One advantage of the invention according to this aspect of the invention is that the 
operation procedure is optical and, thus, non-electric/non-electronic, which is niost 
1 5 important from a safety point of view. 

According to a third aspect, the present invention relates to a fuel pipe arrangement 
according to the introductory portion of claim (58), the arrangement being especially 
characterized by what is stated in the characterizing clause of the last mentioned 
20 claim. 

One advantage of the invention according to this aspect is that it provides a support 
for level detection means in the container and provides possibilities for safe detec- 
tion access to the container. 

25 

These and further aspects and advantages of the present invention will be apparent 
from the following description.. 



BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention will be had upon the reference to the 
following detailed description when read in conjunction with the accompanying 
5 drawings, wherein like reference characters refer to like parts throughout the several 
views, and in which: 

Fig. la is a side view of a refuelling handle according to the invention, shown partly 
in cross section and prior to being connected to a fuel pipe arrangement; 

10 Fig. lb is a side view of a fuel pipe arrangement according to the invention, shown 
partly in cross section and before being connected to the handle of Fig. la; 
Fig. 2a is a side view of the handle and pipe of Figs, la andb during an initial con- 
nection stage, the handle being shown in further cross section; 
Fig. 2b is a detailed view of Fig. 2a, showing a nozzle of the handle and a coupling 

15 piece or nipple of the pipe; 

Fig. 3 a is a side view of the arrangement according to Fig. 2a in a final connection 
stage; 

Fig. 3b is a side view of the arrangement according to Fig. 2b in the final connection 
stage; 

20 Fig. 4a is a side view of the arrangement according to Fig. 3a in a connected stage, 
an arrangement for optical fuel level detection according to the invention also being 
shown; 

Fig. 4b is a detailed cross section of a light transfer arrangement of fig. 4a; 
Fig. 5 is a cross section A-A of Fig. 6; 
25 Fig. 6 is a view from the right in Fig. 4a of the light transfer arrangement in cross 
section; 

Fig. 7 is a top view of a nipple bracket, shown in cross section in Fig. 4a and com- 
prising an arc shaped light passage slit; 



Fig. 8 is a view of a prism and lens arrangement of a level detection means accord- 
ing to the invention, the views from top to bottom being a bottom view, a side view 
and a top view; 

Fig. 9 is a top view of a prism and lens holder intended to be attached to the fuel 
pipe according to Fig. 4a; 

Fig. 10 is an illustration of an angle interval allowed for the handle in relation to the 
fuel pipe due to the slit and prism and lens arrangement for maintained light detec- 
tion; 

Fig. 1 1 is a view from the right in Fig. 4a and an illustration of the light transfer, re- 
flection and detection during refuelling before a predetermined fuel level is ob- 
tained; 

Fig. 12 is an illustration corresponding to Fig. 1 1 when said level is obtained; 
Fig. 13-15 is an illustration of disconnection of the handle pipe arrangement ac- 
cording to Fig. la and b in three stages, 

Fig, 16 is a schematic representation of two spots of reflected light deviated from 
the light transferred to the prism and lens arrangement and to be detected; and 
Fig. 17 is a schematic representation of a refuelling system according to the inven- 
tion. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

With reference first to Figs. 1-3 the system according to the invention comprises a 
refuelling handle or gun 1, having a trigger 2 for starting and stopping flow through 
the gun and being connected to a flexible pipe 3, indicated by dashed lines, con- 
necting the gun with a pump or the like, not shown, for fuel provision. The gun car- 
ries a nozzle 4 arranged to be part of a liquid tight, so called spill free, connection, 
the other part being, a coupling piece 5 or nipple 5 carried by the object 6 to be refu- 
elled, not shown specifically, through which coupling piece fuel is intended to be 
provided to a fuel container 7 of said object, said coupling piece being fixed to the 
upper part of a fuel pipe 8 arranged in the fuel container. 
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A preferred embodiment of the coupling and connection arrangement is shown in 
Figs. 1-3, said arrangement comprising an indication and release means in the form 
of a knob 9 arranged to be seen and reached by an operator of the gun and prefera- 
bly being arranged in an opening 10 in the gun cover 1 1 near the trigger so that it is 
operable by a one-hand grip around the gun handle and trigger part 12 of the gun. 
According to the embodiment shown the knob is carried by one end part 13 of a 
linkage arm 14, the linkage arm being arranged to be turned around a centrally posi- 
tioned joint 15 between a release position, Fig. 2a, and a coupling position. Fig. 3a, 
and to, by its other end part 16, co-act with a release ring 17, which is tiltably con- 
nected to an outer sleeve 18 of the nozzle at the part 19 of the sleeve, which is 
turned to the knob, said outer sleeve being arranged to be moved towards the cou- 
pling piece in relation to the release ring and an inner nozzle part 20 during the noz- 
zle and coupling piece connection procedure, as can be seen in detail in Figs. 2b and 
3b, whereby the release ring is tilted and levelled out against a connection sleeve 21 
of said inner nozzle part and whereby the release ring turns the linkage arm and the 
knob from said release position to said coupling position, as indicated by an arrow 
9* in Fig. 3a. 

The release ring has an extension 22 arranged to co-act with the Imkage arm end and 
is preferably connected to the outer sleeve by means of two Allen key bolts 23 at- 
tached to the release ring with their heads 24 acting as glide bearings in correspond- 
ing holes, not shown, in the outer sleeve. In order to securely hold the nozzle in 
place, locking balls 25 at the inner surface of the outer sleeve are provided and ar- 
ranged to be forced by the outer sleeve into a grove 25' m the coupling piece, as can 
be seen in Figs. 2b and 3b. 



The connection is arranged to be released as can be seen in Figs. 13-15, an operator 
pushing the knob and linkage arm from the coupling position to the release position 
and thereby tilting the release ring, which, due to its attachment to the outer sleeve is 



arranged to push the connection sleeve 21 towards the nozzle free end and thereby 
releasing the coupling piece from the nozzle, as shown in the Figures. 

The fuel connection for transferring fuel from the nozzle to the coupling piece or 
5 nipple of the fuel-receiving object is, in order to obtain a spill free connection, pre- 
ferably of the type where the nozzle and the coupling piece are arranged so that the 
fuel connection is opened in successive steps during the coupling procedure, the 
nozzle being arranged to open the coupling piece and the coupling piece being ar- 
ranged to open the nozzle thereafter and vice versa when closing, the nozzle being 
1 0 closed before the coupling piece being closed. 

The system according to the invention further comprises means for detecting a pre- 
determined fuel level in the fuel container and for automatically interrupt the fuel 
flow when said level is detected. The system is arranged so that a level detection 
1 5 configuration is established by means of moving the gun 1 into position for estab- 
lishment of the liquid tight connection. A preferred embodiment is shown in Figs. 
4-12. 

Carried and supported by the gun is an optical fibre 26 and lens 27 arrangement ar- 
20 ranged for transferring a beam of optical detection signals 26' to the container and 
an optical fibre 28 and lens 29 arrangement for receiving optical detection signals, 
reflection means 29' being arranged in the fuel container to receive optical signals, 
preferably m the form of visible light, transferred to the container, the reflection 
means being arranged to reflect the optical signals when the fuel level has not yet 
25 reached the reflection means and to transmit a considerable part of the optical sig- 
nals when the fuel has reached the reflection means due to a change in refractory 
configuration, the change in reflected signal being intended to be taken as an indi- 
cation for the fuel to have reached the predetermined level, as shown in Figs. 1 1 
and 12. 

30 



According to the embodiment shown, the optical fibre 26 and the lens 27, constitut- 
ing a light source, for transferring optical signals are held together by a lens holder 
31 arranged in a grove in the outer surface of the outer sleeve, signals being pro- 
vided from a control and communication central unit 32, and the optical fibre 28 and 
lens 29 arrangement, constituting a light sensor for receiving reflected signals, are 
held together by a lens holder 33 arranged in a grove in the outer surface of the outer 
sleeve relatively close to the transfer arrangement 26, 27, preferably about 6 mm:s 
therefrom, both arrangements being positioned at the end of the outer sleeve. The 
lenses 27. 29 are arranged to concentrate the light. 

Said nipple or coupling piece is held by a nipple bracket 34, against which the outer 
sleeve is intended to be applied, the nipple bracket comprising a, preferably arc 
shaped, slit 35 through which optical signals are intended to pass firom and to said 
arrangements 26, 27 and 28, 29 respectively. 

The reflection means are arranged in a holder 36 attached to the internal fuel pipe 
below the slit, the slit and the reflection means being fixed in relation to each other.. 

The reflection means are arranged so that a certain deviation between transferred 
optical signals and reflected optical signals is provided, so that the transfer and sen- 
arrangements maybe positioned close together, as discussed below. 



sor 



nie reflection means comprises a prism and lens arrangement 37, preferably having 
an arc-shaped configuration having the same or approximately the same reflection 
properties irrespective of where along the arrangement optical signals are coming in, 
whereby the gun may be applied and turned within a certain angle interval 38. Fig. 
10. substantially maintaining the effective reflection properties. 

According to the preferred embodiment the reflection means comprises at least one 
so-called cube comer prism 39 of the kind that is arranged to reflect in coming light 



back in substantially the opposite direction and having the configuration of a cut-off 
cube comer, the surface 40 of cut corresponding to a Hght receiving surface 40, 
against which light to be reflected is intended fall in. 

The embodiment shown, specifically shown in Fig. 8. comprises three cube comers 
39 in an arcshaped row in order to obtain an elongated reflection means, preferably 
adapted to the shape of the slit 35. 

AS described above the predetemined level is intended to be detected as a change in 
the reflected optical signal from high to low signal level corresponding to transmiS: 
sion instead of reflection. In order to keep this signal change far above stray light 
level in the environment of the reflection means, complementary optics 41 for the 
cube comer prisms are preferably provided, intended to increase the high (reflection 
configuration) signal level, said optics being arranged on the top surface 40 of each . 
cube comer prism. According to one embodiment the complementary optics for 
each cube comer prism comprises a spherical lens part 42 and.a cylindrical lens part 
43 Each part 42, 43 constitutes a portion of a lens, the central portions 42% 43' of 
the two parts abutting each other and the optical axes 42", 43" of the two parts being 
off-set with respect to each other and with respect to the centre 39' of the cube cor- 
ner prism, the optical signal coming in against one half being intended to be re- 
flected and through the abutting half and the line of cut 39" between the two half 
lenses being directed towards the rotation centre 39- of the mechanical system and 
passes the centre axes 39' of the cube comer prism. Each of the two halves for each 
cube comer prism is arranged to deviate transferred and reflected optical signals re- 
spectively in the same direction and to concentrate the reflected signals to two spots 
S S- Fig. 16, a short distanced, preferably about 6 mm:s, beside the optical signal 
tr'ansfer arrangement 26, 27, one on each side, one of the spots flius being intended 
to fall on the optical signal receiving arrangement or sensor 28, 29. This provides 
for possibilities to choose the cut off level between high and low in such a way that 
it is not so noise sensitive. 
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The complementary optics 41 described above is a solution based upon standard 
lenses, the basic aim, however, being to compensate for poor tolerances with respect 
to the positioning of the transfer arrangement 26, 27 carried by the handle. The cy- 
lindrical lens is "off-spherical" for such compensation. One alternative is to design 
both lens halves to have an "off-spherical" shape. 

According to the preferred embodiment means for detecting complete and secure 
connection between the nozzle and the coupling piece by means of the level detec- 
tion signalling configuration are provided, said configuration being fully established 
when said connection is completed. According to one embodiment shutter means 
44, Fig. 3 a, of the linkage arm arrangement for said knob is provided, by means of 
which reflected optical signals are stopped from being communicated to further 
processing when said knob and linkage arm is in the release position, said commu- 
nication being opened by moving said shutter means when the knob is moved to the 
coupling position. 

In order to provide for communication with the fuel receiving object 6 a two-way 
optical communication between an optical communication unit 45 of said object car- 
ried by the object is arranged for communication with the optical control and com- 
munication central unit. According to a preferred embodiment, the two-way optical 
communication is arranged by means of light decoding and a communication prism 
46 with a dual optical communication fibre 47 connected to the object optical com- 
munication unit 45. 

In Fig. 17, a schematic illustration of a system for perfonning the invention is 
shown. The system comprises a central control and communication unit 48 includ- 
ing the optical control and communication unit 32. The central unit is preferably 
connected to an ID-unit 49 by means of which an operator may identify himself by 
means of a card, code etc. before refuelling for billing purposes etc. in order to "log 



in" and obtain access to the refuelling system. Connected to the central unit is, as 
earlier described, an object optical cotnmunication unit for transfer and reception of 
information to and ftom, respectively, the central unit, this information being e.g. 
the correct fuel type, object ID etc. for control etc. 

Thus, the central unit U arranged to receive information ftom the detection means 
26 27 28 29. 29" as to when said predetermined limit fuel level 8' is obtained, and 
is conlectld to valve means 50. e.g. a magnetically operated valve of the pump and 
dispensing arrangement 51 of the system, said valve being arranged to r«>eive close 
and open orders from the central unit and, more specifically a close order when the 
limit level is obtained and open order after re-setting of the system correspondmg to 
a new refuelling cycle or continuation of an interrupted refuelling, the system hav- 
ing a delay function, interrupting refuelling access when refuelling activity has not 
occurred for a predetermined time period, etc. 

The methods as well as the function of the systems, devices and arrangements ac- 
cording to the invention should to a considerable extent have been made clear from 
the description given above. 

Thus, after having been logged into the refitelling system, an operator applies the 
dispensing nozzle onto the coupling piece and establishes com.ec.ion for fuel trans- 
fer indication of success being made by the knob 9. At the same time the optical 
limit level detection configuration is established if the gun is within the approved 
angle interval 38 and the centml unit receives reflected signal information. The 
valve means are given order to open and refuelling can start by trigger 2 action. 
When the predetermined level is reached or when the operator pushes the knob to 
the release position or a predetermined interruption has occurred, the correspondmg 
signals are detected by the central unit, which gives close order to the valve means. 
Release of the oonnecHon is then performed as described earlier. 



The invention has been described above in association with preferred embodiments. 
Of course further embodiments and minor amendments and complementary chemges 
may be imagined without leaving the basic inventive idea. 

5 Thus, for security reasons a breakpoint arrangement, not shown, is provided; pref- 
erably on the pipe 3 leading to the gun, to obtain a break if the operator eg drives off 
without releasing the connection, the breakpoint arrangement being resettable and 
comprising a valve arrangement for spill free break. 

10 Further, the prism and lens parts of the reflection means are preferably made of one 
or more polymeric materials chosen to provide proper optical properties and to resist 
the fuels to be used, eg gasoline, methanol, ethanol or mixtures of such fuels- 

The prism and lens arrangement of the reflection means may be designed differentiy 
15 than according to the embodiments shown and described above, expecially in view 
of the fact that the arrangement maybe made from polymeric materials. Thus, an 
arrangement may be imagined, which comprises several rows of cube comer prisms, 
each with a lens arrangement. Other patterns, eg with straight rows and rows in 
which the prisms are arranged at a certain distance from each other are also imagin- 
20 able. Further, prism and lens arrangements made in one piece may be imagined, and 
said piece may be cut from a larger piece having the same prism and lens configura- 
tion. 

' 25 . 
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Claims 



1 . Method for spill free refuelling comprising establishing a liqmd tight connection 
between a refuelling gun nozzle for fuel dispensing and a coupling piece of the fuel 
5 receiving object, through which fuel is provided to a fuel container, detecting a pre- 
determined fuel level and automatically interrupting the fuel flow when said level is 
detected, 

characterized in that a level detection signalling configuration is established by 
moving the gun (1) into position for establishment of the liquid-tight connection. 
10 2. Method according to claim 1, characterized in that signals (26') for detecting 
said predetermined level are transferred to tiie fuel container (7) from means (26, 
27) carried and supported by the gun, 

3. Method according to claim 1 or 2, characterized in that a signal corresponding to 
detection of said predetermined level is transferred to receiving means (28, 29), car- 

1 5 ried and supported by the gun for further processing. 

4. Method according to claim 1 , 2 or 3, characterized in that said predetermined 
level is detected by means of optical signals, 

5. Method according to claim 4, characterized in that optical signals (26') are 
transferred from an optical fibre (26) and lens (27) arrangement on the gun and opti- 

20 cal signals are received by an optical fibre (28) and lens (29) arrangement on the 
gun. 

6. Method according to claim 4 or 5, characterized in that optical signals, prefera- 
bly in the form of visible light, are transferred to reflection means (29', 37) in the 
container, the reflection means being arranged to reflect the optical signals when the 

25 . fuel level has not reached the reflection means and to transmit a considerable part of 
the optical signals when the fuel has reached the reflection means due to a change in 
refractory configuration, and in, that the change in reflected signal is taken as an in- 
dication for the fuel to have reached the predetermined level. 

7. Method according to claim 6, characterized in obtaining a certain deviation be- 
30 tween transferred optical signals and reflected optical signals by the reflection 
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means so that means for transfer (26, 27) and means for receiving (28, 29) can be 
positioned close together on the gun, a preferred distance (d) between said means 
being about 6 mm:s. 

8 Method according to data 6 or 7. characterteed lo, that reflection of transferred 
optical signals is obtained by a prism and lens arrangement (37) preferably having 
an arcshaped configuration and being designed so that approximately the same re- 
flection properties are obtained irrespective of where along said arrangement (37) 
transferred optical signals are coming in, v>rhereby the gun may be applied and 
turned within a certain angle interval (38) substantially maintaining the effective 
reflection properties. 

9. Method according to anyone of claims 6. 7 or 8. characterized In that, reflection 
is obtained by at least one cube comer prism (39). 

1 0. Method according to claim 9, characterized In that reflection is obtained by at 
least three cube comer prisms arranged in a row. 

1 1 Method according to anyone of claims 9 or 10. characterized In that each cube 
comer prism is provided with complementary optics (41) in the fom, of two lens 
parts (42. 43) for obtaining a deviation between transferred optical signals and re- 
flected optical signals and for concentration of the reflected optical signals. 

12 Method according to claim 8. 9, 10 or 11. characterized In. that opdcal srgnals 
are transferred through a slit (35) on the fuel receiving object side of fte connecUon, 
the slit being fixed in relation to the reflection means, the sUt setting srnd angle m- 
terval. 

13 Method according to anyone of claims 1-12. characterized In. that complete 
and secure comiection between the nozzle and the coupling piece is detected by 
means of the level detection signalling configuration, which is not fully estabhshed 
until said connection is completed. 

14 Method according to anyone ofclaims 1-13, characterized to. that completed 
and acceptable comiection between the riozzle and the coupling piece is indicated by 
a mechanical indication and release arrangement of the gun by moving a release 
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knob (9) from a release position to a coupling position, release of the connection 
being initiated by an operator pushing said knob back to the release position. 

1 5. Method according to claim 14, characterized in, that reflected optical signals, 
are stopped from being communicated to further processing by shutter means (44) of 

5 a linkage arm (14) arrangement for the knob when said knob is in the release posi- 
tion, said communication being opened by moving said shutter means when the 
knob is moved to said coupling position. 

16. Method according to anyone of the proceeding claims, characterized in, that 
the fuel connection between the nozzle and the coupling piece is opened in succes- 

10 sive steps during the coupling procedure, so that the nozzle opens the coupling piece 
whereafter the coupling piece opens the nozzle, and vice versa when closing, so that 
the nozzle is closed first whereafter the coupling piece is closed. 

17. Method according to anyone of claims 6-16, characterized in, carrying the re- 
flection means by a fuel pipe (8), through which fuel is entered into the fuel con- 

15 tainer and which ends below said predetermined fuel level (8')- 

18. Method according to anyone of the preceeding claims, characterized in, a two- 
way optical communication between an object optical communication unit (45) and 
an optical control and communication imit (32). 

19. System for spill free refiielling comprising means for establishing a liquid tight 
20 connection between a refuelling gun nozzle for fuel dispensing and a coupling piece 

of the fuel receiving object, throu^ which fuel is intended to be provided to a fuel 
container of said object and further comprising means for detecting a predetermined 
fuel level and for automatically interrupting the fuel flow when said level is de- 
tected, characterized in that a level detection signalling configuration is arranged to 
25 be established by means of moving said gun (1) into position for establishment of 
the liquid tight coimection. 

20. System according to claim 19, characterized in that means (26, 27) carried and 
supported by the gun are provided for transferring signals (26') for detecting said 
predetermined level (8') to the fiiel container (7). 



21 System according to claims 19 or 20. characterized in that receiving means (28. 
29) carried and supported by the gun are provided for receiving a signal correspond- 
ing to detection of said predetermined level (8') for further processing. 
22. System according to claims 19, 20 or 21. characterized by optical signals (26') 
for detecting said predetermined level. 

23 System according to claim-22, characterized by an optical fibre (26) and lens 
(27) arrangement on the gun for transferring optical detection signals (26') and an 
optical fibre (28) and lens (29) arrangement on the gun for receiving optical stgnals. 

24 System according to claim 22 or 23, characterized by reflection means (29-, 

37) arranged in the container (7) for receiving optical signals, preferably in the form 
of visible light, transferred to the container, the reflection means being arranged to 
reflec. the optical signals when the fuel level has not reached the reflection means 
and to transmit a considemble part of the optical signals when the foel has reached 
the reflection means due to a change in refractory configuration and ta that the 
change in reflected signal is taken as an indication for the foel to have reached the 
predetermined level. 

25 Sy^em according to claim 24, characterized In that the reflection means are ar- 
ranged so that a certain deviation between transferred optical signals (26') and re- 
flected optical signals is provided, so that means for transfer (26, 27) and means for 
reception (28, 29) may be positioned close together on the gun, a preferred distance 
(d) between said means bemg about 6 mm. 

26 System according to claims 24 or 25. characterized by a pri^ and lens ar- 
rangement (37) for reflection of transferred optical signals (26') preferably havng 
an arc-shaped configuration and having the same or approximately the same reflec- 
tion p^perties irrespective of where along said arrangement transferred optical srg- 
nals are coming in, whereby the gun may be applied and turned within a certam an- 
gle interval (38) substantially maintaining the effective reflection properties. 

27. System according to claim 24, 25 or 26, characterized by at least one cube cor- 
ner prism (39) comprised by the reflection means. 



28. System according to claim 27, characterized by at least three cube comer 
prisms arranged in a, preferably arc-shaped, row comprised by said reflection 



means. 



29. System according to claim 27 or 28, characterized in that each cube comer 
prism is provided with complementary optics (41) in the form of a lens arrangement 
for obtaining a deviation between transferred optical signals (26') and reflected op- 
tical signals (28 ') and for concentration of the reflected optical signals. 

30. System according to claim 29, characterized in that said complementary optics 
comprise two lens parts (42, 43) arranged on a top surface (40) of a cube comer 
prism, each part being a portion of a lens and said parts abutting each other with 
their central portions (42', 43') and being arranged so that optical signals coming in 
against one part is reflected through the other part, the optical axes of the two parts 
being off-set with respect to each other and the center (39') of the prism. 

3 1 . System according to claim 30, characterized in that the general configuration 
of the two lens parts are off-spherical, one being spherical and one being cylindrical 
or both being off-spherical to a certain extent in order to accumulate lack of toler- 
ances with respect to positioning of the optical signal transfer arrangement. 

32. System according to anyone of claims 26-31, characterized by a slit (35) on the 
fuel receiving side of the connection, through which the optical signals (26% 28') 
are intended to pass, said slit preferably being arc shaped and being fixed in relation 
to the reflection means and setting said angle interval. 

33. System according to anyone of claims 19-32, characterized by means (28, 44) 
for detecting complete and secure connection between the nozzle and the coupling 
piece by means of the level detection signalling configuration, said configuration 
being fully established when said coimection is completed. 

34. System according to anyone of claims 19-33, characterized by a mechanical 
indication and release arrangement of the gun for indication of complete and accept- 
able connection between the nozzle and the coupling piece, by moving a release 
knob (9) from a release position to a coupling position and release of the connection 
being initiated by an operator pushing said knob (9) back to the release position. 
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35. System according to claim 34, characterized in that the release knob (9) is sup- 
ported by a linkage arm (14) arranged to co-act with a release ring (17) tiltably con- 
nected to an outer sleeve (18) of the nozzle, said sleeve being intended to be moved 
towards the coupling piece in relation to the release ring and an inner nozzle part 
(20) during the nozzle and coupling piece connection procedure, whereby the re- 
lease ring is tilted and levelledout against a connection sleeve (21) of said inner 
nozzle part and whereby the release ring turns the linkage arm and the knob to said 
coupling position and in that, during release of the nozzle from the coupling piece, 
the linkage arm, by an operator pressing the knob to said release position, being 
arranged to tilt the release ring, which due to its attachment to the outer sleeve is 
arranged to push the connection sleeve towards the nozzle free end and thereby re- 
leasing the coupling piece from the nozzle. 

36. System according to claim 34 or 35, characterized by shutter means (44) of a 
linkage arm arrangement for said knob, by means of which reflected optical signals 
are stopped from being communicated to further processing when said knob is in the 
release position, and in that said communication is opened by moving said shutter 
means when the knob is moved to said coupling position. 

37. System according to anyone of claims 19-36, characterized in that the fuel 
connection between the nozzle and the couplmg piece is arranged so that it is 
opened in successive steps during the coupling procedure, the nozzle being arranged 
to open 

the coupling piece and the coupling piece being arranged to open the nozzle there- 
after and vice versa when closing, the nozzle being closed before the coupling piece 
being closed. 

38. System according to anyone of claims 19-37, characterized in that a fuel pipe 
(8) is provided, through which fuel is intended to be entered into the fuel container, 
said pipe acting as a support for the reflection meaijs (29') and ending below said 
predetermined level (8*). 

39. System according to anyone of claims 19-38, characterized by a two-way opti- 
cal communication between an object optical communication unit (45) of the fuel 
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receiving object carried by the object and an optical control and coramunication 
central unit (32). 

40. System according to claim 39. characterized in that said two-way optical com- 
munication is arranged by means of light decoding and a communication prism (46) 
co-acting with a dual optical communication fibre (47) connected to the object opti- 
cal communication unit (45). • 

41. Method for detecting a predetermined liquid fuel level comprising detecting the 
liquid level in a container for the liquid and producmg an indication signal when 
said level is reached, characterized by the steps of 

• arranging a transparent prism arrangement (37) in the liquid container (7); 

. providing an optical detection signal (26') falling in against said prism arrange- 
ment; 

. reflecting said signal by the prism arrangement and detecting the reflected signal 
(28'); 

• contacting the prism arrangement with the liquid when the predetermined level 
(8') is reached, whereby the refractory configuration is changed so that the signal 
to a considerable extent is transmitted into the liquid instead of being reflected 

• detecting the decrease in reflected light. 

42. Method according to claim 41, characterized in that said signals (26', 28') are 
beams of light, preferably visible light. 

43. Method according to claim 41 or 42, characterized by arranging the prism ar- 
range-ment so that a certain deviation takes place when the signal is reflected. 

44. Method according to claims 41, 42 or 43, characterized by arranging the prism 
arrangement together with a lens arrangement (41) in an extended arrangement to 
provide reflection and deviation for different positions of the detection signal (26') 
relative to the prism and lens arrangement. 

45. Method according to claim 41, 42. 43 or 44, characterized by reflecting said 
detection signal (26') by at least one cube comer prism (39). 

46. Method according to claim 4, characterized by arranging at least three cube 
comer prisms in a row. 
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47. Method according to claim 45 or 46, characterized by deviating and concen- 
trating the light reflected by.a cube comer prism (39) by means of complementary 
optics (41) in the form of two lens parts (42, 43) arranged on a top surface (40) of 
the prism, the lens parts abutting each other by their central parts (42', 43'), and 
their optical axes (42", 43") being off-set with respect to each other and the center 
(39') of the prism. 

48. Device for detecting a predetermined liquid fuel level, comprising means for 
detecting the liquid level and for producing an indication when said level is reached, 
characterized by 

- reflection means (29') comprising a transparent prism arrangement and intended to 
be disposed in the container, 

- means (26. 27) for providing an optical detection signal (26') intended to enter 
said prism arrangement; 

- means (28, 29) for receivmg and detecting reflected detection signals (28'); 
and in that 

- the reflection means are arranged so that detection signals are reflected, when the 
liquid has not reached the reflection means, and are transmitted into the liquid when 
the liquid has reached the reflection means due to the change in refractory configu- 
ration. 

49. Device according to claim 48, characterized in that said signals (26', 28') are 
beams of, preferably visible, light. 

50. Device according to claim 48 or 49, characterized in that said prism arrange- 
ment is arranged so that a certain deviation is obtained between entering signal (26') 
and reflected signal (28'). 

5 1 . Device according to claims 48, 49 or 50, characterized by a prism arrangement 
with complementary optics (41), comprising a lens arrangement arranged in an ex- 
tended arrangement to provide reflection and deviation for different positions of the 
detection signal (26') relative to the prism and lens arrangement. 

52. Device according to claun 48, 49, 50 or 51, characterized in that said reflection 
means comprise at least one cube comer prism (39). 
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53. Device according to claim 52, characterized in that said reflection means com- 
prises at least three cube comer prisms arranged in a, preferably arc-shaped, row. 

54. Device according to claim 52 or 53, characterized by complementary optics for 
deviation and concentration of signals in the form of two lens parts (42, 43) ar- 
ranged on a top surface (40) of a cube comer prism (39). the lens parts abutting each 
other by their thickest central parts (42' . 43') and their optical axes (42", 43") be- 
ing off-set with respect to each other and the center (39') of the prism. 

55. Device according to claim 54, characterized in that the optical axis (42", 43") 
of each lens (42, 43) falls within the respective lens material on the prism. 

56. Device according to claim 54 or 55, characterized in that the line of cut (39") 
between the two lens parts of a prism is directed to the rotation center of the reflec- . 
tion means, these being arranged in an arc-shaped configuration. 

57. Device accordmg to anyone of claims 50 - 56. characterized in that, due to de- 
viation etc., the reflection means are arranged to produce two spots, one on each 
side of the signal transfer arrangement (26. 27), one of said spots being mtended to 
fall on the means (28, 29) for receiving reflected detection signals for detection. 

58. Fuel pipe arrangement, intended to be arranged in an entry portion of a fuel 
container and carrying and supporting a coupling piece, arranged to be comiected to 
a fuel dispensing nozzle, characterized in that the pipe (8) terminates in the con- 
tainer (7) a certain distance below a predetermined fuel level (8'), above which the 
container is intended not to be filled with fuel. 

59. Arrangement according to claim 58, characterized in that the fuel pipe and the 
coupling piece (5) are fixed in said entry portion by means of a bracket member (34) 
comprising a slit (35), through which optical communication between means (29') 
inside and means (26, 27, 28, 29) outside the container, respectively, is intended to 
be performed. 

60. Arrangement according to claim 59, characterized in that said bracket member, 
the fuel pipe and the coupling piece together constitute a liquid tight seal of said en- 
try portion. 



61. Arrangement according to claim 59 or 60. characterized in that a transparent 
member is arranged in said sUt, sealing said sUt in a Uquid-tight way. 
62 Arrangement according to anyone of claims 59-61, characterized in that the 
fuel pipe is intended to carry and support optical reflection means (29-) for detection 
of said predetermined fiiel level in a position fixable in relation to said sUt 



#23 • 



ABSTRACT 



Method for spill free refuelling comprising establishing a liquid tight connection 
between a refuelling gun nozzle for fuel dispensing and a coupling piece of the fuel 
receiving object (6). through which fuel is provided to a fuel container (7), detecting 
a predetermined fuel level (8') and automatically interrupting the fuel flow when 
said level is detected. 

The method is especially characterized in that a level detection signalling configu- 
ration is established by moving the gun into position for establishment of the liquid- 
tight connection. 

The invention fixrther relates to a system for spill free refuelling, a method and a de- 
vice for detecting a predetermined liquid fuel level and a fuel pipe arrangement. 



(Fig. 4a) 



